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Patent Claims 



1. A circuit arrangement for rectifying the output 
voltage of a sensor supplied from an oscillator for a non- 
electrical variable, whose amplitude and phase angle is a 
measure of the non-electrical variable, characterized 

by the fact that the output voltage ( Ul ) of the sensor 

(ID is supplied to a ramp-generating circuit 

arrangement (10; 45; 48), 

by the fact that the mathematical sign of the 
transmission behavior of the ramp-generating circuit 
arrangement (10; 45; 48) can be controlled, and 
by the fact that the mathematical sign of the 
transmission behavior of the ramp-generating circuit 
arrangement (10; 45; 48) is controlled by a switching 
signal (u 0 *), whose flanks correspond to the zero 
crossings of the output voltage ( Ul ) of the sensor (11). 

2. The circuit arrangement as claimed in claim 1, 
characterized by the fact that a signal conditioner (18) uses 
the comparator function and dead time to convert the output 
voltage (u 0 ) of the oscillator (17) to the switching signal 
(u 0 *) . 



3. The circuit arrangement as claimed in claim 2, 
characterized by the fact that the dead time of the signal 
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or 



conditioner (18J shif 

rtS the Phase angle of t-ho 
S1 ^al (Uo * } with the switching 

' trough an angle such that th* ^ 
switching signal (u * ) flanks of the 

y x (Uo > correspond to eh. 

the output voltage , Ul , of the 2 "° "° SSin ^ of 

1 " or tn e sensor (H) t 

\ /' ^ C " CUit *™ge m ent as claimed in 
cl^m 3, characterized 2 

*V he - ~ — «*> of t he sensor 

' " SUPPlied " M circuit ,20, having , 

g-n w.th a controllable mathematical sign 
* th. fact that the mathematical sign for the gai „ Qf 

tne amplifier circuit- /on^ 

circuit (20) ls controlled as a function 

of the switching signal (u 0 *), and 

by the fact that a ramp generator (21- 38 , iq „ 

is connected 

d0UnStrSam ° f the circuit (20) , no 

mathematical sign - inversion being carried ^ ^ ^ 

ramp generator (21; 38) . 



5- The circuit arrangement as claimed in claim 4, 
characterized 



by the fact that the output voltage ,„,, of the sensor 
UD is supplied to the inverting input of a first 
operational amplifier ,23) via a first resistor ,24), 
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by the fact that the output voltage ,»,, of the first 
operational amplifier ,23) is supplied to its inverting 
input via a second resistor (25), 

by the fact that the output voltage ( Ul ) of the sensor 
(ID is supplied to the non-inverting input of the first 
operational amplifier (23) via a third resistor (26), 



and 



by the fact that the non-inverting input of the first 
operational amplifier (23) is connected to the reference 
potential via a switch (27) which is controlled by a 
switching signal (u 0 *) . 

6. The circuit arrangement as claimed in claim 5, 
characterized by the fact that the first (24) and the second 
(25) resistor have the same resistance value. 

7. The circuit arrangement as claimed in one of 
claims 4 to 6, characterized by the fact that the ramp 

generator (21) has an inverting transmission behavior. 

8. The circuit arrangement as claimed in claim 7, 
characterized 

by the fact that the ramp generator (21) has a second 
(30) and a third (31) operational amplifier, 
by the fact that the non-inverting input of the second 
operational amplifier (30) is supplied the output 
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voltage (u 2 ) of the amplifier circuit (20) via a fourth 
resistor (32) and the output voltage (u<) of the third 
operational amplifier (31) via a fifth resistor (33), 
by the fact that the inverting input of the second 
operational amplifier (30) is connected to the reference 
potential, 

by the fact that the inverting input of the third 
operational amplifier (31) is supplied its output 
voltage (u 4 ) via a capacitor (35) and the output voltage 
(u 3 ) of the second operational amplifier (30) via a 
sixth resistor (34), and 

by the fact that the non-inverting input of the third 
operational amplifier (31) is connected to the reference 
potential . 



9. The circuit arrangement as claimed in claim 8, 
characterized by the fact that the fourth (32) and the fifth 

(33) resistor have the same resistance value. • 

10. The circuit arrangement as claimed in one of 
claims 4 to 6, characterized by the fact that the ramp 
generator (38) has a non-inverting transmission behavior. 
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U - ci rcuit arrangement as el • 

characterized 3 Claimed in claim 10/ 

by the fact that th 

- » - fact tha ; operati °— "- r , 

that the inverting lnput „, 
°Perationai ampllfier " PUt °' the eeconc 

- - the amplifier c ;;j-- - output 

°P-"on al amplifier ^ ^ - «- se CO „ d 

SUPPli6d ^ °«P« 
tne ramp generator (38), 

by the fact i-h = t- 

that the inverting input of 

operationai a mp i lfier ,,,, . thlrd 

^ (Jl) IS SUPDlipH ,-4- 

voltage ( Ufi ) vi, 3 0Ut P ut 

y e (u 6 ) via a capacitor (35) = nH 

,„ , - u ( } and tne °utput voltage 

(us) of the qopon^ „ . y 

second operational amplifier (30 ) via a 
sixth resistor (34), and 

.by the fact that the non-inverting input of the third 
operational amplifier (31) is connected to the reference 
potential . 

12. The circuit arrangement as claimed in claim 10, 
characterized 

by the fact that the output voltage (u 2 ) of the 
amplifier circuit (20) is supplied to the inverting 
input of the second operational amplifier (30) via a 
seventh resistor (41), 
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by th e fact that fh 

->»«.. circuit „„, ^ ° UtPUt — <« o f the 

lnput « - - nd P a r; ed * - — ing 

^"resistor (42 , f 3tl0nal «30, via an 

b — the output of the third 0 " '""^ 

- « «. non - invsrting - — — 

^rational ampli fier {30)/ Second 
by the fact that 

°™ ampl ; fl : r ^ - - 

Ui) is supplied (». 
voltage ( Ue ) vi = - fP"ed lts output 

* via a capacitor (35) and n,= 

(u =' °f the second ° UtPUt V ° lta * e 

second operational amplifi er (301 . 

sixth resistor (34,, and ' *" * 

^ *ct that the non-in V ertin g i„ put of the ^ 

operational amplifier (31, is connected to the 
potential. 



13. The circuit arrangement as claimed in claim 12, 
characterized by the fact that the eighth (42) and the ninth 
(43) resistor have the same resistance value. 

14. The circuit arrangement as claimed in one of 
claims 1 to 3, characterized 

by the fact that the output voltage (ui) of the sensor 
(11) is supplied to a controlled ramp generator (45; 
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48), which can be changed over between inverting and 
non-inverting transmission behavior, and 
by the fact that the mathematical s i gn 0 f the 
transmission behavior is controlled as a function of the 
switching signal (u 0 *) . 

15. The circuit arrangement as claimed in claim 14, 
characterized 

by the fact that the controlled ramp generator (45) has 
a second (30) and a third (31) operational amplifier, 
by the fact that the output voltage ( Ul ) of the sensor 
(11) is supplied to the inverting input of the second 
operational amplifier (30) via a seventh resistor (41), 
by the fact that a switch (46), which is controlled by 
the switching signal (u 0 *), is arranged between the 
inverting input of the second operational amplifier (30) 
and the reference potential, 

by the fact that the output voltage ( Ul ) of the sensor 
(11) is supplied to the non-inverting input of the 

second operational amplifier (30) via an eighth resistor 
(42) , 

by the fact that the output voltage (u 8 ) of the 
controlled ramp generator (45) is supplied to the non- 
inverting input of the second operational amplifier (30) 
via a ninth resistor (43), 
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by the fact that the inverting input of the third 
operational amplifier (31) is supplied its output 
voltage (u 8 ) via a capacitor (35) and the output voltage 
(u 7 ) of the second operational amplifier (30) via a 
sixth resistor (34) , and 

by the fact that the non-inverting input of the third 
operational amplifier (31) is connected to the reference 
potential . 



16. The circuit arrangement as claimed in claim 15, 
characterized by the fact that the eighth (42) and the ninth 
(43) resistor have the same resistance value. 

17. The circuit arrangement as claimed in claim 15 or 
claim 16, characterized 

by the fact that a tenth resistor (51) is arranged 
between the output of the second operational amplifier 
(30) and the sixth resistor (34), 

by the fact that the connecting point (52) between the 
tenth resistor (51) and the sixth resistor (34) is 
connected, via a first diode (54), to a negative 
auxiliary voltage (-U H ) and, via a second diode (55), to 
a positive auxiliary voltage ( +0 „) having the same 
value, and 

by the fact that the value for the auxiliary voltages (- 
Uh, +U„) is smaller than the value for the output 
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voltage (u 7 ) of, the second operational amplifier (30) 
when it is overloaded. 

18. The circuit arrangement as claimed in claim 17, 
characterized by the fact that a second capacitor (58) is 
arranged in parallel with the series circuit comprising the 
sixth (34) and the tenth (51) resistor. 

19. The circuit arrangement as claimed in one of the 
preceding claims, characterized by the fact that the ramp 
steepness of the ramp generator (21; 38; 45; 48) is greater 
than the maximum steepness of the useful signal of the output 
voltage (m) of the sensor (11; 11'; 78). 

20. The circuit arrangement as claimed in one of the 
preceding claims, characterized by the fact that at least one 
linear filter (50) is connected downstream of the ramp- 
generating circuit arrangement (10; 45; 48) . 

21. The circuit arrangement as claimed in claim 20, 
characterized by the fact that the linear filter (50) is an 
active, second-order bandpass filter having single positive 

feedback . 
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claim 2 2 2 ; Th ; circult arran ~ as — d *■ — 2 » o, 

: oh -— * - - ct that the linear filter 

(50) is ln the form of a Bessel filter. 

23. The circuit arrangement as ciaimed in 

Lldimea in one of thp 
-ceding claims, characteriMd by a 

— («8, is arranged hetween the sensor (11 . ;7e) and J 
ramp-generating circuit arrangement (10) and amplifies the 

sensor (11' ; 7g) . 



24. The circuit arrangement as claimed in one of the 
Preceding claims, character!^ by the fact that the matching 
—it (68) isolates the reference potentials ( „ n . and „ 10 , 
respectrvelv, of the sensor ( n M and the ramp . generat 
circuit arrangement (10). 

25. The circuit arrangement as claimed in claim 23 or 
claim 24, characterized 

by the fact that a first output vo lta ge ( Ul3 ) of the 
sensor is supplied to the inverting input of a 

fourth operational amplifier (69) via *n t 

via an eleventh 

resistor (71), 

by the fact that a second output voltage ,„„, 0 f the 
sensor (»', is supplied to the non-inverting inp ut of 
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the fourth operational amplifier (69) via a twelfth 
resistor (72) , 

by the fact that the output of the fourth operational 
amplifier (69) is connected to the inverting input of 
the fourth operational amplifier (69) via a thirteenth 
resistor (73), and 

by the fact that the non-inverting input of the fourth 
operational amplifier (69) is connected to the reference 
potential (M 10 ) via a fourteenth resistor (74) . 

26. The circuit arrangement as claimed in one of ' the 
preceding claims, characterized by the fact that the sensor 
is an inductive movement sensor (11; 11'), and by the fact 
that the amplitude and the phase angle of the output voltage 
(ui; un - un) of the movement sensor (11, 11') i s a measure 
of the deflection (s) of a ferromagnetic core (15) . 

27. The circuit arrangement as claimed in one of claims 
1 to 25, characterized by the fact that the sensor is a 
capacitive movement sensor (78), and by the fact that the 
non-electrical variable (s) alters a capacitance (Ci, C 2 ) of 
the movement sensor (78) such that the amplitude and the 
phase angle of the output voltage (u 85 - u 82 ) of the movement 
sensor (78) is a measure of the non-electrical variable (s) . 



